SDLS125 



SN549DA, SN5492A, Sni54g3A, SN54LSgO, SN54LSg2. SN54LSg3, 
SN7490A, SN74g2A, SN7493A, SN74LS90, SI\l74LSg2. SN74LSg3 
DECADE. DIVIDE BY-TWELVE AND BINARY COUNTERS 



MARCH 1974 -REVISED MARCH t9SS 



'90A, 'LS90 . . . Decade Counters 

'92A, 'LS92 . . . Divida By-Twelve Counters 

'93A, XS93 . . . 4-Blt Binary Counters 



TYPES 

'90A 

'92A, '93A 

'LS90, ■LS92. 'LS93 



TYPICAL 
POWER DISSIPATION 

145 mW 
130 mW 
45 mW 



description 

Each of tliese monolithic counters contains four 
master-slave flip-flops and additional gating to 
provide a divide-by-two counter and a three- 
stage binary counter for which the count cycle 
length is divide-by-five for the '90A and 'LS90, 
divide-by-six for the '92A and 'LS92, and the 
divide-by-eight for the '93A and 'LS93. 

All of these counters have a gated zero reset and 
the '90A and 'LS90 also have gated set-to-nine 
Inputs for use in BCD nine's complement 
applications. 

To use their maximum count length (decade, 
divide-by-twelve, or four-bit binary) of these 
counters, the CKB input is connected to the Qa 
output. The input count pulses are applied to 
CKA input and the outputs are as described in 
the appropriate function table. A symmetrical 
divide-by-ten count can be obtained from the 
'90A or 'LS90 counters by connecting the Qq 
output to the CKA input and applying the input 
count to the CKB input which gives a divide-by- 
ten square wave at output Qa- 



SN5490A, SNS4LS90 ... J OR W PACKAGE 
SN7490A . . . N PACKAGE 
SN74LS90 . . . D on N PACKAGE 
ITOP VIEW) 

CKB Li CKA 
R0(2t C 3 

VccC5 

R9{1) C 6 
R9(2) C 7 



SN5492A. SN54LS92 . . . J OK W PACKAGE 
SN74g2A . . . N PACKAGE 
SN74LS92 ... OR N PACKAGE 
(TOP VIEW) 




SN5493A, SN54LS93 ... J OR W PACKAGE 
SN7493 . . . N PACKAGE 
SN74LSg3 . . . D OR N PACKAGE 
ITOP VIEW! 



CKB di Uud CKA 

R0(1)C2 13 J NO 
R0(2)C3 

NC C 4 1 Qd 

VCC C 5 lO^GND 

Nc c a 9 : Qb 

NC C 7 3 : Qc 



NC — No internal connection 
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Si\l5490A, 'B2A, '93A, SNS4LS90, '1892, 'LS93, 
SN7490A. '92A, '93A. SN74LS90. 'LS92, 'LS93 
DECADE, DIVIDE-BY TWELVE, AND BINARY COUNTERS 



logic symbols''' 



ROdI 
RO<ZJ 



RSdl 

R9<2I- 



CKA- 



GKB 




'92 



'93A, 1893 



R0I1I. 



161 



(7) 



CTR 
CT-0 



(14)^ 


DIV2 


(121 




(111 


DIV3 


. 


(9) 


(81 


DIV2 





-Qb 

-QC 

■Qo 



R0(1) 
R0(21- 



<2I 



(3) 



CTR 
CT-0 



(14)^^ 


DIV2 

>* 


(121 




(91 


DIV8 p 


(S) 




(11) 





-Qa 

-Qb 

-Qc 
-Qd 



tlhese symbols are in accordance with ANSI/IEEE Std. 9t-1984 and lEC Publication 617-12. 
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SN5490A, '92A, 'BSA, SI\I54LS90, 'LS92, 'LS93, 
SN7490A, '92A, '93A, SN74LS90, 1892, 'LS93 
DECADE. DIVIDE-BY-TWELVE, AND BINARY CDUNTERS 



'90A, LSdO 
BCD COUNT SEQUENCE 
jSee Note A I 





OUTPUT 




qb 







L 


L 


L 


L 


1 


L 


L 


L 


H 


2 


L 


L 


H 


L 


3 


L 


L 


H 


H 


4 


L 


H 


L 


L 


5 


L 


H 


L 


H 


6 


L 


H 


H 


L 


7 


L 


H 


H 


H 


8 


H 


L 


L 


L 


9 


H 


L 


L 


H 



'90A. 'LS90 
BI'QUINARV (5 21 
<See Note B) 





OUTPUT 


Qa 


Qq Qc Qb 





L 


L 


L L 


1 


L 


L 


L H 


2 


L 


L 


H L 


3 


L 


L 


H H 


4 


L 


H 


L L 


5 


H 


L 


L L 


6 


H 


L 


L H 


7 


H 


L 


H L 


8 


H 


L 


H H 


9 


H 


H 


L L 



'9ZA, 'LS9Z 
COUNT SEQUENCE 
(S«e Note C] 



■90A. LSSO 
RESET/COUNT FUNCTION TABLE 



COUNT 


OUTPUT 


Qd 


Qc 


Qb 


Qa 





L 


L 


L 


L 


1 


L 


L 


L 


H 


2 


L 


L 


H 


L 


3 


L 


L 


H 


H 


4 


L 


H 


L 


L 


5 


L 


H 


L 


H 


6 


H 


1. 


L 


L 


7 


H 


L 


L 


H 


8 


H 


L 


H 


L 


9 


H 


L 


H 


H 


10 


H 


H 


L 


L 


1 1 


H 


H 


L 


H 



'92A, 'LS92, '93A, 'LS93 
RESET/COUNT FUNCTION TABLE 



RESET INPUTS 


OUTPUT 




Qq Qc Qb Qa 


H H 
L X 
X L 


LULL 
COUNT 
COUNT 



NOTES: A. Output is connected to input CKB for BCO count. 

B. Output Qq is connected to input CKA far bi-quJnary 
count. 

C. Output O.^ is connected to input CKB. 

D. H = high level, U = low levsl, X = irrelevant 



RESET INPUTS 


OUTPUT 


"on) "012) "9(11 "9(2) 


Qd Qc Qb Qa 


H H L X 
H H X L 
X X H H 
X L X L 
L X L X 
L X X L 
X L L X 


L L L L 
L L L L 
H L L H 
COUNT 
COUNT 
COUNT 
COUNT 



'93A. Lsaa 

COUNT SEQUENCE 
(See Note CI 



COUNT 


OUTPUT 


Qd 


Qc 


Qb 


Qa 





L 


L 


L 


L 


1 


L 


L 


L 


H 


2 


L 


L 


H 


L 


3 


L 


L 


H 


H 


4 


L 


H 


L 


L 


5 


L 


H 


L 


H 


6 


L 


H 


H 


L 


7 


L 


H 


H 


H 


3 


H 


L 


L 


L 


9 


H 


L 


L 


H 


10 


H 


L 


H 


L 


1 1 


H 


L 


H 


H 


12 


H 


H 


L 


L 


13 


H 


H 


L 


H 


14 


H 


H 


H 


L 


15 


H 


H 


H 


H 
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SIII5490A, 'gZA, '93A, SN54LS9Q, 'LS92, 'LS93, 
SN74gOA, '92A, '93A, SN74LS90, 'LS92, 'LS93 
DECADE. aiVIDE-BY-TWELVE. AND BINARY COUNTERS 



logic diagrams (positive logic) 
-90A. 'LS90 



ROdl ^ \ 



1 



fCK. 
K 



J Q 



-<>CK 
K 



J Q 
-0>CK 
K 







— DMr— '^'^ 

oiCK 

p R 3 -- 



19) 



-Qc 



'92A. -LS92 



CKA 



CKB 



R0(2 



J a 

<<>CK 
K 



;izi 



Qa 



J Q 
■ot>CK 
K 



■Qb 



-□c 



J Q 
'-'^CK 
K 



•93A, 'LS93 



R0(2I 



12)113 1 . 




The J and K inputs shown without connection are for reference only arid are functionally at a high ievel. 
Pin numbers Shown in ( I are for the 'LS93 and '93A and pin numbers shown in [ ] are for the S4L93. 



schematics of inputs and outputs 



■90A. '92A, '93A 



EQUIVALENT OF EACH INPUT 



cc 










CKA 2.S kJi 

CKB 1'90A, '92A) 1.25 kH 
CKB ('93A> 2.b kS2 



All resets 



6 ktl 



TYPICAL OF ALL OUTPUTS 




100 NOM 
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SM54LS90, 'LS92, 1893, 
SN74LS90 'LS92, 'LS93 
DECADE. DIVIDE-BY-TWELVE, AND BINARY COUNTERS 



schematics of inputs and outputs (continued) 

'LS90,'LS92, 'LS93 



EQUIVALENT OF EACH RESET INPUT 



vcc- 



. 20 ttJlNOM 



INPUT (► 



EQUIVALENT OF A AND B INPUTS 

vcc— t J ?— 

>R1 Sn2 >R3 



INPUT- 



7Y. 



INPUT 



NOMINAL VALUES 
R1 R2 R3 

CKA lOktl lOkn lOkSl 

CKB ('LS90, 'LS92I 6.7 kfi 6,7 kfl 5 kSl 
CKB CLSga) 15 kn is kfi 10 kH 



TYPICAL OF ALL OUTPUTS 

-Vcc 



120 OnOM 
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SN54gOA, Sni5492A, SN5493A, Sni74gOA, SN7492A, SN74g3A 
DECADE, DIVIDE BY-TWELVE, AMD BINARY COUNTERS 



absolute maximum ratings over operating free-air tennperature range (unless otherwise noted) 



Supply voltage, Vcc Note 11 7V 

Input voltage 5.5 V 

I nteremitter voltage (see Note 21 . 5.5 V 

Operating free-air temperature range: SN5490A, SN5492A, SN5493A -55'C to 1 25'C 

SN74gOA, SN7492A, SN7493A 0"C to 70" C 

Storage temperature range — 55 C to 150 C 

MOTES 1. Voltage values, excepr interemitter voltage, are with respect ro network grounn terminal. 

2. ThJS IS the uolcage l:ietuveen two enrntterE of a multiole emirter transistor. For these circuits, this rating iapplies betweer^ the two Rg 
inputs, and tor the 'QDA circutt, it also applies between the two Rg mputs. 

recommended operating conditions 





SN5490A, SN549ZA 
SN54g3A 


SN7490A, SN7492A 
SN7403A 


UNIT 


MIN MOM MAX 


MIN NOM MAX 


Supply voltage, Vqc 


4.B 5 5.5 


4.75 5 5.25 


V 


High-level output current, Iqh 


-300 


-SCO 




Loini-levei output current, Iql 


16 


16 


mA 


Count frequency, fcount 1^*^ Figure 11 


A input 


32 


32 




B input 


16 


16 


Pulse width, 


A input 


15 


15 


ns 


6 input 


30 


30 


Reset Inputs 


15 


15 


Reset inactive-state setup time, tju 


25 


25 


ns 


Opefating free-air temperature, 1^ 


-B5 126 


70 


"C 


electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER ^ 


TEST CONDITIONS* 


■90A 


'S2A 


■93A 


UNIT 


MIN TYpi MAX 


MIN TYPf MAX 


MIN TYPt MAX 


V|H High-ieueMnput voltage 




2 


2 


2 


V 


V|L Low-level input voltage 




o.a 


O.S 


0.8 




V|n; Input clamp voltage 


Vqq = MIN, l| = -12 nriA 


-1.5 


-1.5 


-1.5 


V 


Vqh High-level output voltage 


VCC^WIIN, V|H^2V, 
V(L = 0.8V, loH--800nA 


2.4 3.4 


2.4 3.4 


2.4 3.4 


V 


Vol Lowi-lei/el output vcjltage 


Vcc^l^ll^' ^IH"2V, 
V|L = 0.8V, loL = 16inA' 


0.2 0.4 


0.2 0.4 


Q.2 0.4 


V 


Input current at 

l| 

maximum input voltage 


VCC " MAX, V| = 5.5 V 


1 


1 


1 


mA 


High-level 

l|H 

input current 


Any reset 


Vcc " MAX, V| = Z.4 V 


40 


40 


40 


«A 


CKA 


80 


80 


80 


CKB 


120 


120 


SO 


Low-level 

l|L 

input current 


Any reset 


Vcc = MAX, V| = 0.4 V 


-1.6 


-1.6 


-1.6 


mA 


CKA 


-3.2 


-3.2 


-3.2 


CKB 


-4.8 


-4.8 


-3.2 


Short-circuit 




Vcc " MAX 


SN54' 


-20 -57 


-20 -57 


-20 -57 


mA 


output current ^ 


SN74' 


-13 -57 


-18 -57 


-IS -57 


Ice Supply current 


VqC'MAX, See Note 3 


29 42 


26 39 


26 39 


mA 



^Far conclitjons shown as MIN or MAX, use the appropriate value specified under recOmrr-iended Operating condiTior\£. 

^- All typical values are at - 5 V, = 25 C. 

^Not more than One Output should be shortetJ at a time. 

* outputs are tested at Iql " t^^A pius the limit value for || |_ for the CKB input. This permits dri vino the CKB mput while 
full fan-out capabilitv- 

pjOTE 3: \cc measureci with ail OUiputS open^ tii>ih inpuis grountied following nnomencary connectian lo 4.S V. dntJ al 

ground ed. 



maintaining 
other inputs 



Texas 




Instruments 



SN54gOA, SN54g2A, SI\I5493A, SN74gGA, SI\I7492A, SN74g3A 
DECADE, DIVIDE-BY-TWELVE, AND BINARY COUNTERS 



switching characteristics, Vcc ~ 5 V, Ta - 25" C 



DAD Aim ETC D t 


FROM 


TO 


1 Co 1 LfUlvUI 1 rUTMo 


goA 


'92A 


'93A 


il 1 hi 1 T 


(INPUT> 


(OUTPUTI 


MIN 


TYP 


MAX 


MIN 


TYP 


MAX 


MIN 


TYP 


MAX 


UrJi 1 




CKA 


Qa 




32 


42 




32 


42 




32 


42 




MHz 


^max 


CK8 


Oe 




IS 


16 


16 


IPLH 


CKA 








10 


16 




10 


IB 




10 


16 


ns 


'PHL 


Qa 






12 


18 




12 


18 




12 


18 


'PLH 


CKA 


Qd 






32 


48 




32 


48 




46 


70 


ns 


'PHL 






34 


50 




34 


50 




46 


70 


tpLH 


CKB 


oe 


Cl = 15 pF, 




10 


16 




10 


16 




10 


16 


ns 


tPHL 


Rl = 400 n. 




14 


21 




14 


21 




14 


21 


tPLH 


CKB 


Qc 


See Figure 1 




21 


32 




10 


16 




21 


32 


ns 


tpHt 






23 


36 




14 


21 




23 


35 


tpLH 


CKB 


Qd 






21 


32 




21 


32 




34 


51 


ns 


fPHL 






23 


35 




23 


35 




34 


51 


tpHL 


Set-toO 


Any 






26 


40 




26 


40 




26 


40 


ns 


'PLH 


Set-to-9 








20 


30 






ns 


tPHL 


Ob.Qc 






26 


40 







^*max - maximum count frequency 
tpLH 3 propagation detav time, low-to-higli-level output 
'PHL ™ propagation delay time, l^igh-to-low-level output 
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SN54LS90, SN54LS92. SN54LS93, 

SN74LS90, SM74LS92, SN74LSg3 

DECADE, DIVIDE BY-TWELVE, AND BINARY COUNTERS 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 



Supply voltage, Vcc (see Note 1) 

Input voltage: R inputs 

A and B inputs 

Operating free-air temperature range: SN54LS' Circuits 

SIM74LS' Circuits 

Storage temperature range 

(\JOTE 1 ; Voitags values are with respect to network ground terminal. 



.... 7 V 
.... 7 V 
.... 5.5 V 

-55°Cto 125°C 
. 0°C to 70° C 
-65° C to 150°C 



recommended operating conditions 














SN54LS90 


SIM74LS90 








SN54LS92 


SN74LS92 








SN54LS93 


SN74LSg3 


UNIT 






MIN NOW MAX 


MIN MOM MAX 




Suppiv voUage, '^CC 


4,6 S 5.5 


4.75 5 5.25 


V 


High-lRvel output currenr. Iqh 


—400 


-400 




Low-l<?vel output current, Iql 


4 


S 


mA 


Count frequency, fcount '^^^ Figure 1) 


A input 


32 


32 




G inpu I 


16 


16 




A input 


15 


15 




Pulse width, tyy 


B input 


30 


30 


ns 




Reset inputs 


30 


30 




Reset inactive-state setup time, tju 


25 


25 


ns 


Oporatinq fren-atr temperature, 


-55 125 


70 


C 



electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


TEST CONDITIONSt 


SN54LS90 
SN54LS92 


SM74LS30 
SN74LS92 


UNIT 


MIN TYP* MAX 


MIN TYP* MAX 


High-levBl input voltage 




2 


2 


V 


V||_ Low-level input voltage 




0.7 


0.S 


V 


V(K Input clamp voltage 


Vcc = MIN, l| = -1SmA 


-1.5 


-1.5 


V 


Vqj.) High-level output voltage 


Vcc -WIN, V|n = 2V, 
V|L=V|Lmax, Iqh 400 juA 


2.5 3.4 


2.7 3.4 


V 


Vql Low/-levBl output voltage 


Vcc=f^iN, V|n = 3V, 
V[ L = V| L max, 


Iql = 4 mAl 


0.25 0.4 


0.25 0.4 


V 


lOL " S mAt 




0.35 0.S 


Input current 
1| at maximum 
input voltage 


Anv reset 


Vcc = MAX, Vi =■ 7 V 


0.1 


0.1 


mA 


CKA 


Vcc "MAX, V|=5.5V 


0.2 


0.2 


CKB 


0,4 


0.4 


High-level 

l|H 

input current 


Any reset 


Vcc = IVIAX, V| = 2.7V 


20 


20 


mA 


CKA 


40 


40 


CKB 


80 


SO 


Low-level 

l|L . 

input current 


Any reset 


Vcc = I^AX, V( = 0.4 V 


-0,4 


-0.4 


mA 


CKA 


-2.4 


-2.4 


CKB 


-3-2 


-3.2 


IqS Short-circuit Output current^ 


Vcc " f^A*^ 


-20 -100 


-20 -100 


mA 


'CC Supply current 


Vcc " MAX, See Note 3 


■LS90 


9 15 


9 15 


mA 


•LS92 


9 15 


9 15 



"'"For conditions shown as MIN or MAX, use the appro prrate vaJue specified under recommanded operating coridltions, 
%tK\\ typtcal values are ax Vcc ^ ^ V, " Z5^C- 

§ Not morg then one output should be shorted at a time, and duration of the short-circuit should not exceed one second, 
f outputs are tested at specified Iql f^*"* iirnit ugltie of ln_ for the CKB input. This permits driving the CKB input iA;hile 
full fan-out capability. 

NOTE 3: is msajuretJ vAJith all outputs opon, both Rq inputs grounded foJIowing mofxientarv connection to 4.5 V, and 

grounded. 
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maintaining 



all other inputs 



SM54LSgD, Shl54LS92, SN54LS93, 
SN74LSga, SN74LS92, SN74LSg3 
DECADE, DIVIDE-BY TWELVE, AMD BINARY COUNTERS 



electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 



PARAMETER 


TEST CONDITlONSl" 


SN54LS93 


SN74LS93 


UNIT 


MIN TYPt MAX 


MIN TYPt MAX 


V|H High-level input voltage 




2 


2 


V 


V|| Low-levei input voltage 




0.7 


0,8 


V 


Input clamp voltage 


Vcc = M(N, l| = -18 mA 


-1.5 


-1.5 


V 


Vqh High-level output voltage 


Vcc = MlN, V|H = 2V, 
V|L - Vi L rnax, Iqh = -400 


2.5 3,4 


£.. f O.H- 


V 


Vol Low-level output voltage 


V| j_ = V| L max 


Iql ^ ^ f^A^ 


0.25 0.4 


0.25 0.4 


V 






0.35 0.5 


Input current 
1 1 at max tmum 
input voltage 


Any reset 


Vcc = MAX, V| = 7 V 


0.1 


0.1 


mA 


CKA or CKB 


Vcc'MAX, V|-B.5V 


0.2 


0.2 


High-level 

l|H . 

input current 


Anv reset 


Vcc = MAX, V| = 2.7V 


20 


20 


mA 


CKAor CKB 


40 


30 


Low-ievel 
input current 


Any reset 


\/qq^ MAX, V| = 0.4V 


-0.4 


-0.4 


mA 


CKA 


-2.4 


-2.4 


CKB 


-1.6 


-1.6 


IqS Shorr-circuit output current^ 


Vcc • I^AX 


-20 -100 


-20 -100 


mA 


'CC Supply current 


Vcc = MAH. See Mote 3 


9 t5 


9 15 


mA 



^For conditions shown as MIN or MAX, use the appropriate value specified under recDmmended operating conditions 
$ All typical values are at = 5 V, = 25 C. 

?^Not more Thar one output shouFtJ be shorted at a time, and duration of the short-circuit should not a^ceed one second. 

^ outputs are tested at specified Iq l Plufl the limit value for I \ \_ for iha CKB input. Thia perm its driving thg CKB input whilo mamtaining 
futi fan-out capaOilitv- 

NOTE 3: I^q is measured with all outputs open, both Rq inputs grounded following momentarv connection to 4.5 V, and at! other inputs 
grounded. 



switching characteristics, Vqc - 5 V, Ta - 25" C 



PARAMETER* 


FROM 


TO 


TEST CONDITIONS 


'LS90 


'LSa2 


•LS93 


UNIT 


IINPUTl 


(OUTPUT! 


MIN 


TYP 


MAX 


MIN 


TYP 


MAX 


MIN 


TYP 


MAX 




CKA 


Qa 




32 


42 




32 


42 




32 


42 




MH2 




CKB 


Qb 




16 


16 


16 


'PLH 


CKA 


Oa 






10 


16 




10 


16 




10 


16 


ns 


'PHL 






12 


18 




12 


ia 




12 


IS 


'PLH 


CKA 


Qd 






32 


48 




32 


48 




46 


70 


ns 


'PHL 






34 


50 




34 


50 




46 


70 


tpLH 


CKB 


Qb 


Cl= 15pF, 




10 


16 




10 


16 




JO 


16 


ns 


tPHL 


Rl = 2 kil 




14 


21 




14 


21 




14 


21 


'PLH 


CKB 


Qc 


See Figure 1 




21 


32 




10 


16 




21 


32 


ns 


'PHL 






23 


35 




14 


21 




23 


35 


'PLH 


CKB 


Qd 






21 


32 




21 


32 




34 


51 


ns 


'PHL 






23 


35 




23 


35 




34 


51 


'PHL 


Set to 


Any 






26 


40 




26 


40 




26 


40 


ns 


'PLH 


Set fo-9 


Qa-Qd 






20 


3D 






ns 


'PHL 








26 


40 











*'f^g^ = maximum count frequency 
tpLi-i = propagation delay time, low-to-high-level output 
tpHL = propagation delav time, high-to-low-level output 
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PARAMETER MEASUREMENT INFORMATION 



RESET-TO-9 

INPUTS 
(Sea No1e_0| 

RESET-TOO 

INPUTS 
(See Note D) 



CLOCK A 
INPUT 

tPLH 

OUTPUT Qa 
AND 
CLOCK B INPUT 



tPHL 



OUTPUT Qa 
(See Note E| 



OUTPUT Qc 
[See Note E| 



OUTPUT 




" *| tp|_n— Measure at tf,^ 2 ^ *^ tpj^L-Measure at tn+4 

' 1/ f( ■ 1 — v-r -VoH 

Vref 

I — Vol 

•)} *PLH-MeasurB at tn+4 r« ^ ~ *PH L - Measure at + B l-gOA. '93A, 



I VoH 

5 V 
VOH 



LSS2I or at 
In + B (■92A, XS921 



y- Sj oraM„ + 



L—J^ZZSV—^PHL -Measure at tn + 10 CeOA, 'LS90). 
' >'qi_, at tn + 12 CSSA. 'LS92), 

\ 01 at tn + 16 caSA. LSgs) 

^ Vn, 



WOTES: A. Input pulses are supplied by a generator having the following characteristics: 

for '90A, '92A, '93A, tf s 5 ns, ^ :£ 5 ns, PRR = 1 MHz, duty cycle = 50%, 2,,^, = 50 ohms; 
for 'LS90. 'LS92, 'LS93, t, s 15 ns, tf sS ns, PRR = 1 MHz, dutv cycle = 50%, Z^ut * 50 ohms. 

B. Cl includes probe and jig capacitance. 

C. All diodes are 1N3064 or equivalent. 

D. Each reset input is tested separately with the other reset at 4.5 V. 

E. Reference waveforms are shown with clashed lines. 

F. For '90A, 'aaA, and '93A; Vref = 1-5 V. For 'LS90, 'LS92, and 'LS93; Vfef = 13 V. 



FIGURE lA 



SN549aA, 5N54g2A, SN5493A, SN54LS9Q, SN54LS92. SN54LSg3, 
SN7490A, SN74g2A, SN7493A. SN74LS9a, SN74LSg2, SN74LS93 
DECADE, DIVIDE-BY-TWELVE, AND BINARY COUNTERS 



PARAMETER MEASUREMENT INFORMATION 



TEST 

POINT Vcc 

ISe* Nuts C| 
^ ^ ^ 



LOAD CIRCUIT 

NOTES: A. Input pulses are supplied bv a generator having the following characteristics: 

for '90A, ■92A, '93A, fi 5 ns, tf < 5 ns, PRR = 1 MHz, dutv cycle = 50%, Z(jut * 50 ohms; 
for 'LSSO, 'LS92, 'LS93, Ir s IB ns, tf £5 ns. PRR = 1 MHz, duty cycle = 50%, Z^ut 5° ohms. 

B. Cl includes probe and jig capacitance. 

C. All diodes are 1N3064 or equivalent. 

D. Each reset input is tested separately with the other reset at 4.5 V. 

E. Reference waveforms are shown with dashed lines. 

F. For 'gOA, ■92A, and ■93A.: V^f = 1.5 V. For 'LS90, ■LS92, and 'LS93; Vrg, = 1.3 V. 

FIGURE IB 




FROM OUTPUT 
UNDER TEST 
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IMPORTANT NOTICE 



Texas Instruments (Tl) reserves the right to make changes to its products or to discontinue any semiconductor 
product or service without notice, and advises its customers to obtain the latest version of relevant information 
to verify, before placing orders, that the Information being relied on is current. 

Tl warrants performance of Its semiconductor products and related software to the specifications applicable at 
the time of sale In accordance with Tl's standard warranty. Testing and other quality control techniques are 
utilized to the extent Tl deems necessary to support this warranty. Specific testing of all parameters of each 
device is not necessarily performed, except those mandated by government requirements. 

Certain applications using semiconductor products may Involve potential risks of death, personal Injury, or 
severe property or environmental damage ("Critical Applications"). 

Tl SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, INTENDED, AUTHORIZED, OR WARRANTED 
TO BE SUITABLE FOR USE IN LIFE-SUPPORT APPLICATIONS, DEVICES OR SYSTEMS OR OTHER 
CRITICAL APPLICATIONS. 

Inclusion of Tl products In such applications Is understood to be fully at the risk of the customer. Use of Tl 
products in such applications requires the written approval of an appropriate Tl officer. Questions concerning 
potential risk applications should be directed to Tl through a local SC sales office. 

In order to minimize risks associated with the customer's applications, adequate design and operating 
safeguards should be provided by the customer to minimize Inherent or procedural hazards. 

Tl assumes no liability for applications assistance, customer product design, software performance, or 
infringement of patents or services described herein. Nor does Tl warrant or represent that any license, either 
express or implied. Is granted under any patent right, copyright, mask work right, or other intellectual property 
right of Tl covering or relating to any combination, machine, or process in which such semiconductor products 
or services might be or are used. 
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